Abstract: Occupational Allergy in Medical Doctors: Kazuhiro SATO, et al. Department of Environmental Health, School of Medicine, University of FukuiAllergic diseases have increased in many developed countries including Japan. Doctors are also at risk for allergic diseases from exposure to allergens in working conditions and hospital environments. We investigated the factors relating to occupational allergy in doctors. Self-administered questionnaires were mailed to all doctors (n=895) who had previously graduated from School of Medicine, Fukui Medical University. Data from 307 responders (response rate: 34.3%, male 241, female 66, mean age ± S.D., 30.8 ± 4.2) were analyzed. Eighty-nine doctors stated that they had occupational allergy including contact dermatitis, allergic rhinitis and/ or asthma. Fifty-four had contact dermatitis caused by surgical gloves; 77 had contact dermatitis from disinfectants, e.g. 23 from chlorhexidine gluconate; 21 from povidone iodine; and 15 from ethanol. Fifteen doctors experienced allergic rhinitis and/or asthma caused by handling laboratory animals. Univariate analysis showed that profession (surgical doctors) and past histories of allergic diseases (rhinitis, sinusitis, or atopic dermatitis) were significantly related to occupational allergy in doctors, but that gender, smoking or physical exercise were not significantly related to it. A logistic regression analysis showed that past histories of allergic diseases and the profession of surgical doctors were significantly related to occupational allergy, but that gender, age or smoking were not significantly related to it. The results of the present study suggest that past history of allergic diseases is a factor predisposing to occupational allergy in doctors. It is necessary and possible to extend more prophylactic measures for doctors, especially for surgeons, because exposure to responsible agents and materials for them can be more frequent.
In Europe, some studies have described occupational allergy in hospital employees [1] [2] [3] [4] [5] . Contact dermatitis of the hands was the major occupational skin disease among occupational allergies in these employees. The distribution and severity of the problem varies between countries and regions 1) . In Japan, occupational allergies caused by medicine used in the hospital environment is becoming a problem 6, 7) . Surgeons and surgical nurses have often experienced work-related hand dermatitis 7) . Chlorhexidine gluconate, povidone iodine, disinfectants for hand cleaning in operating rooms, and surgical rubber gloves have been reported to be causative agents for occupational allergies. In addition, brushing hands for surgery is predisposing to contact dermatitis.
Our previous studies 8, 9) showed that medical students who would become doctors have also experienced allergic diseases, not only type I allergy including allergic rhinitis and bronchial asthma caused by cryptomeria pollen or dermatophagoides, but also type IV allergy including contact dermatitis caused by mercury, nickel and dyes. Predisposing and risk factors, e.g. dental amalgam and mercurochrome were also suggested for these manifestations.
These medical students come to be physicians and start being exposed to occupational allergens at hospitals. To protect them from occupational allergies in the hospital environment, it is necessary to make a risk assessment of prevalent risk factors.
Up to date, epidemiological studies identifying risk factors other than hazardous substances have been quite rare among hospital employees 10) . In Japan, as far as we know, there has been no epidemiological study which described occupationa allergies in the hospital environment. In the present study, their prevalences and risk factors were studied and preventive measures are discussed.
Field Study

Subjects and Methods
Subjects
In the present study, we investigated factors relating to occupational allergies in doctors who had graduated from School of Medicine, Fukui Medical University. Since the subjects are physicians, it is conceivable that they can state their allergic disease history and its etiologic factors. The subjects were 895 doctors who had graduated from School of Medicine, Fukui Medical University between 1986 and 1995. Two-hundred and fifty-three had graduated between 1986 and 1993 and were living in Fukui Prefecture at the time of this study. Six-hundred and fourty-two had graduated between 1986 and 1995 and were living outside Fukui Prefecture. Selfadministered questionnaire studies were performed in March, 1994, for subjects in Fukui Prefecture and in April, 1996, for subjects outside Fukui Prefecture.
Questionnaire
The self-administered questionnaire consisted of inquiries regarding present departments within hospitals and clinics, allergic diseases, family histories, occupational allergy in hospital environments, relevant allergenic agents and substances, life-styles i.e. smoking, physical exercise.
Since the present subjects were qualified doctors, their responses to these items were considered to be valid. The criteria for past and family history of bronchial asthma, allergic rhinitis, sinusitis, eczema, urticaria, allergic conjunctivitis and atopic dermatitis were as follows:
In cases positive for one of these items concerning a past or family history in the questionnaire, the subjects were considered to have that condition. A past history of allergic diseases was regarded as present before starting medical practices. When they stated that they had at least one family member who suffered from a corresponding allergic disease, they were considered to have a family history of the allergic disease.
We defined occupational allergy in doctors as follows: any allergic disease including rhinitis, dermatitis, asthma and conjunctivitis induced by a medicine or handling a laboratory animal in a hospital or at an experimental facility within a medical school; if a responder indicated positiveness to a corresponding item, the responder chose the name of the allergen from the list of allergenic medicines and laboratory animals 11) enrolled in the questionnaire. If there were no relevant allergens listed, he or she wrote down the name of the allergen in the questionnaire space. Because the subjects were physicians, they were considered to be able exactly to indicate their allergic past or present history and their etiologic factors. The appendix shows the questionnaire items used.
Statistical analysis
The doctors reporting occupational allergies and the others without occupational allergies were compared. The data were analyzed for uni-variate by the Chi-square test with Yates' correction for professions (Surgeon or Internist), for past history of allergic disease (bronchial asthma, allergic rhinitis, atopic dermatitis or sinusitis), for lifestyle factors, i.e., smoking and physical exercise. Thereafter, a logistic regression analysis of any occupational allergy was performed for identify risk factors by using SPSS 9.0J. The covariates included in the model were gender (male=1, female=0), age (≥30=1, <30=0), past histories of any allergic diseases (yes=1, no=0), smoking (current smoker=1, non-or ex-smoker=0) and professions ("internist"=0, "surgeon"=1). These factors were entered. Significance was accepted at p<0.05.
Results
Response rate to the questionnaire and characteristics of the responders
The response rate to the questionnaires in doctors who were living in Fukui Prefecture was 37.9% (96/253), and that of those outside Fukui Prefecture was 32.9% (211/ 642). The overall response rate was 34.3% (307/895). Altogerther, we analyzed 307 doctors in this study, 241 males and 66 females. The mean age was 30.8 ± 4.2 year (mean ± S.D.). At the time of this study, eightyeight of 307 doctors were internists, 30 were orthopedic surgeons, 27 surgeons and so on ( Table 1) .
Others of all (n=895) included those whose addresses were unknown. 
Past and family histories of allergic diseases
The number of doctors reporting past history of bronchial asthma was 20, that of allergic rhinitis was 129, sinusitis 29, eczema 36, urticaria 54, allergic conjunctivitis 49 and atopic dermatitis 22. The number of doctors reporting family history of bronchial asthma was 36, that of allergic conjunctivitis was 18, allergic rhinitis was 80, sinusitis 30, atopic dermatitis 34, urticaria 31, eczema 26. There were significant associations between the past histories and the family histories in allergic rhinitis, sinusitis, eczema, urticaria and allergic conjunctivitis for each (Table 2) , which was similar to that of medical students shown in our previous reports 8, 9) .
Occupational allergy in 307 doctors
89 out of 307 reported the presence of occupational allergy. The prevalences of occupational allergies among the responders (n=307) reported are shown in Table 3 . The number of doctors reporting contact dermatitis was the largest, i.e. 77. The most prevalent inducer was the surgical rubber glove (Table 4) ; the second potential inducers were chlorhexidine gluconate, povidone iodine and ethanol. All of these are used in operating rooms. Thirteen doctors experienced allergic rhinitis caused by laboratory animals. Some of these cases had two or more of these allergic diseases. 
Factors relating to occupational allergies in doctors shown from comparison with the non-allergic doctors
It was shown from the univariate analysis that past histories of allergic diseases (bronchial asthma, allergic rhinitis, atopic dermatitis or sinusitis) were significantly associated with occupational allergy in doctors. There was no significant difference in gender for occupational allergy. Neither smoking nor physical exercise was associated with occupational allergies (data were not shown). The occupational allergy doctors included more surgeons than internists (p<0.01 by Chi-square test, relative odds; 2.6 Table 5) .
A Logistic regression analysis showed that the past histories of allergic diseases and the surgical profession were significantly associated with occupational allergy in doctors (Table 6 ).
Discussion
The response rate in the mailed questionnaire study was quite low. The overall response was 34.3% (307/ 895). Prevalences and classification according to departments were not much different (Table 1) . Thus, a selection bias ( for instance, only doctors who were interested in allergies responded to the questionnaires 12) might be a little. The judgement of 'Occupational allergy in doctors' might be biased for self-administered questionnaires. A verification study would be necessary in future.
Nevertheless, a confounding bias may be adjusted at the stage of analysis 12) . Thus a logistic regression analysis was used to identify the predictors of occupational allergy in doctors.We must be careful to interpret the prevalences from the present study. Anyhow, descriptive data from the study are valuable and can be analyzed by means of the comparison between occupational allergic doctors and non-occupational allergic doctors. 89/307 doctors in our study have experienced occupational allergy in doctors in our study. Stingen et al. 1) reported that 21.2% (276/1301) have experienced occupational hand dermatitis in hospital environments and that women have it more frequently than men. Lammintausta et al. 5) reported that 44.2% (57/129) of hospital workers had current hand dermatitis. Our sample size (n=307) was big enough to compare with these previous results. Our prevalence was similar to theirs, but there was no significant difference in occuptional allergy between women (20/66) and men (69/241) in our study. The most prevalent symptom among the occupational allergies in doctors was contact dermatitis (77/89). Surgical rubber gloves and the three disinfectants, i.e. chlorhexidine gluconate, povidone iodine and ethanol, inducers of occupational allergies in the present subjects, are actually and often used in operating rooms. Some doctors had experienced occupational allergies caused by one disinfectant, but not by others; other doctors were affected by two or more of them.
On the other hand, most cases with hand dermatitis in hospital employees were considered to be from not allergy, but irritation 3, 10) except for latex allergy. Thus, doctors should choose not only non-allergy-inducing but also non-irritating disinfectant.
Fifteen doctors had reported allergic rhinitis or asthma caused by laboratory animals (Table 4) . Their allergens are considered to be epidermis of animal skins or dermatophagoides hosted by laboratory animals. Wearing gauze mask can protect from these allergies in experimental facilities to some extent.
Doctors who had past histories of allergic rhinitis, sinusitis and atopic dermatitis as a whole had significantly more often experienced occupational allergies than those 5) reported that an atopic constitution appeared to predispose people to development of permanent or recurrent hand dermatitis. In the present study, past histories of these allergic diseases as a whole were predisposing factors to occupational allergies. There were significant associations between past and family histories of allergic rhinintis, sinusitis, eczema, urticaria and allergic conjunctivitis ( Table 2) . A genetic factor behind the family history plays an important role in allergic diseases. Even if there is no past history of allergic diseases, doctors who have a family history of allergic diseases may have to take prophylactic measures against occupational allergies.
Lyfesyles, i.e. smoking and physical exercise, were not associated with occupational allergies in doctors as in other studies 10) . In a comparison with internists, surgeons were found to have a significantly greater risk of occupational allergy in doctors (p<0.01, Chi-square test, 2.6, relative odds, Table 5 ). Moreover, the logistic analysis suggested that the surgical group and past history of allergy were related to occupational allergy ( Table 6 ). As a matter of fact, surgical gloves and disinfectants were the most affective causative agents to occupational allergy in doctors. Thus surgeons need to be provided with more prophylactic measures.
5. How many times do you take an exercise?
